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olOBj, a o V 7 ] ^e]^ ^^0^ ^l^ol ^ 7 }£ £^"*fl ^ =L o] 
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^^flifl xl^o] ^7]-^ ^el%^ ^e^EHlEL {PHYSIOLOGICALLY ACTIVE 

POLYPEPTIDE CONJUGATE HAVING IMPROVED IN VIVO DURABILITY} 

(hGH-PEG-IgG) ^*flsi 3S.n>£ZL2flsl 

3E. 2^ «>-§- ^ hGH-PEG-IgG ^-^1*1-71 fltb ^7]^^ 

(SDS-PAGE) TJ^Hji, 

5L 3^ 7l#^ * #3*-^ 

(IFN-PEG-IgG) ^th*fl» ^- < ?]*>7l W SDS-PAGE ^^°)JL, 

S. 4^r hGH-PEG-IgG« DDT5. igG^ Tjifl ^ ^ofl zj-zj- hGH# 

^- < ?l*l-7l SDS-PAGE ^t^^lJl, 

£ 5^ hGH-PEG-IgG ^*H^ ^ ^ ^sf^l^l, 

£ 6^ hGH-PEG-IgG ^^7> PEG-hGH<^l -f^tr ^ ^^-fi- M"^^* M. 

(erythropoietin; EPO) ^ JL ^ifls}-!- f-*fl EPO^f tflH]*}$-a- *fl , 
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EPO-PEG-IgG !^17} J±4 t# ^7l» g±r J>£^^r ZlHfl 

£ 8^ hGH-PEG-IgG ^313 49 « ^-g- * HfiB 

^ -g-^-Tfl ^Shl- 4^ ZLEfl^olJl, 

(51^1 1^1^ zL-g- 1 ifl^l 5^r ^icflS. 30 ^g/day^ -g-*fl ^2:^, & 

<?1*H3 = hGH-PEG, hGH-PEG-IgG ^^1^- -M^M io /zg/day^ 
hGH-PEG-IgG 44\S4) 
£ 9^ 4^ #^4*H-<y*KG-CSF)-PEG-IgG ^^1^1 ^sfl -f-^ 

* ^4^1 4^ jLf^(Neutrophil) 7pll^ 44M1 nefl^olcf. 

(J£?H1 af 1 ifl*] 5^ £^tfls Jj^j^, -g-nflife^, ^<gi§ g-CSF, 

20 K PEG-G-CSF ^ 17 S-G-CSF-PEG-IgG 44\H4) 

^] 

-^^JeL <£%S\JL, ^1^7)?io) ^o^ofl til^fl <£%S1 cfajj^ ^ ZL 
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cjafl^ ^ <>>^# ^7fA] 7)j7 0.^0} ol 

Jl« ^-tfls^}^ Tfl^SH #1}. o]E^V c]-tifl^ ol^o] 

<14> ^^Sj-^l 7l Jl HSEfloHl ^ ^*(|*>7l « 0 ^0S, 

^sHItt ^sl^l^^l -^-^(polyethylene glycol: PEG)4 -§-«fi£7}- fe£ i-g-*}*- 

S^l ^-7H^1^ PEG^r ^-^ 

^ ^ ^ SE^r t±<$& ^o\) ai^o]* -Mil- -S^^-i- 

^-71^1 ^ ?A°-£- &tf(Sada -f- , /. Fermentation Bioengineering, 1991, 71: 

137-139). =l^, PEG!- ^^l7l^r ^-fofl #»J^ #7}^- ^ ^x)^V ^3 
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<15> ^e<fe, PEG^l t^l ^l-ir ^^?J % 

^ f^ff- S2]s->t]i4(d1^- *-*| ^5, 738, 846 JO, *]3. cf-g- c^hH^ PEG ^ 

^°fl 1^*1^ ^Ajofl 2 7>^1 M-E^vfl^ ^^(^lf^^U WO 92/16221) 

£ 7fl 1 £5l$*l 1 £, <«S} ^oflA-^ SL^fl- J£°l*l S.^ 

<16> ^ t f-(Kinstler ef al . , Pharmaceutical Research, 1995, 12(12): 

1883-1888)^ 4^ #sq*>^*KG-CSF)*}- o]?_> <£-^# PEGS ^^1^1 -g-^ ^ 

mi*}^. G-CSF-PEG-^ 1 ?! ^Sf # 

71 S-^sl sflifl ^<£^ s*#-g- ^ «l«fl ^ 4 

wfl #7H>^cfl #4^, ##7l ^7>7f nH*M J:4^<y 

<i?> ^3%^ ^sflifl ^^^-i: feolfe a 4€- ^ .2.3*1, ^#*} ^fl^°fl 

^2:^- -fr*l*ML ^#^15. f-g: Hfl^H -8-^- ^r^^-i: ^>*Rr H o^ °1 7fl 

t^M sm. #<H, ^ll^W #7H1 71-^- i47f ^ ?ASls. 

9l$r Sfe =L ^-g- -fr^ ^fl^^l <^*fl *?-3*Rr $i$%<*$ ^€^1 

-frth ^r^^°l iLaisM SmC^^^flWO 93/15199 ^ W0 
93/15200, EP 413,622). ^ 7)1^- 7>>o] <y^(Human Genome Science 

JLE.<KM <£3j-<q. <£-*f ^-^(^^ : Albuferon™ )£■ ^°1 

^it^m^ ^7i# 5*1 *hm 93ai^o.s ^Ai^^ui, ^^si^i ^ <yenm 
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« %^-£7> 5% DlDj-o.^. #^*}^ ^-^7> ^i4(0sborn al . , ., 

2002, 303(2) 540-548). 
<18> *V^ ; fst?lt oj-g-^ -g-^ c^Hjj^^Ai , °lEism(*H^€^7}] 

2003-9464J1) SEtt 9l^H-4 *r-g-*H , 91^^-^.-7 , 3 Ht 1 ^ Sl*r -g- ^1 ( tl:^ 

^1249,572^)1- ^ifl ^^^l(Fc)2f -§-^ *i^S- 

^^lfe 91°-^, ^l^^fl ^101/03737^^1^ A>ol£7> 

c^^^oi 7 flAis)<H ne^-, ^flaW sl*V -8-^- ^V^£r -g-^ 

^BM^i A>-g-^ ^ <g<* #^l:^Sl ^ll^U, ^ *1^ 3- 

ot^^- Aj-o]^ oi Zi> AflfTfl A^ol yj-.g-.g- 

5,045,312JL^r JZ^tMl* ol-g-^a^ o]^ ^^e^-ofl ^ ^ (bovine serum 

albumin; BSA) $2) ^ tSf^ll: ^ o_s*| £^£l*l ^Jl-=^1 

^^°lul-B(carbodiimide) BE^ #-¥-^3. iK-fls] h (glutar aldehyde) 

* 5Hr ^7}- $14. 3L*h 4 V 7l ^oflA^ Aj^ss-S] ^l^ojj o]*fl H 

f7}A|7^ ^ ^ojo^, Cl-oj:*). # s.o] ^^^Efolc q^ofl dl^fl 
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^^7f# ^Al^ t}<£^ wj-^ol Aj^^c^ ^nV, 

^<5>JL ^AJ-^. Jg^H] ig^Rr y o V ^ 7fl^-o] o^*] _2_^sH #tf. 

^1^1 , £ ^*l~I-8: ^EfloH^r ^-*H iH^l <H3£ ^O.^ o}7^ #3 «^ 
#i 3^3"^ ^7># ^AHl OH- ^ ol^ x]#Aj 7 fl^>7l 

^« ^^^S. ^^*1 ^^17> >$E] 1# ^7l* ^7]^ A 

S. #7>Al7lJl ) «l«fl ^ ^7>1- t^^S^l ^ 



-§- 7flAiAl7l^^£ of<* o^o] Cj-tifl^ Tj-g-^^- afl^Hf- ^Ojcf. 
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<24> M. £ cfs s.^^- oj^o] ^7>^ ^1- ^11^5}^ 

<26> #7) ^^7] <H*H, «V^^ ^^oj^, H]^E]-ol^ ^ 

= X]^ A]^o] ^ 7 }£ ^«Jj^ ^^11- T^^-. 

<27> ^71 ^-^^ iH^l ^§H, £ ^£ (a) <£ «V-§-7)* ^ 

f^fl, 493*^ #s!^^o]h. ^ ^ ^V-S-ai^ 011-^- ^-a-^^- 

^SLS. <£^& ^ OV^V^^ ^-g-7Hf*V ^-^^11- 51 ^Rr, 

3^ ^# *n^4. 
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oo> <>i«i-, -g- ^-i- >a^^. 

<32> a. ^-tgofl^ -^-^^ "^^-^"ef ^-g: *>l4 °)^$\ 

#S.lr^^ i^-JI, oil- ^^^7> ^-H-^^S « ol^ 7^ 

^71 tiV4 ^Hl-ol^ TJ^-O.S. ££3*1 e^r4. 

<34> cfs. ^O.^, £ A^El^ #^^E}-olH.,^ vVt£6\] ti>-g-7ll- 
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o]= ^HM!, o)^l 3L°- Cf^ll- tg^^r ^ $1SL^, ojl- f-sfl £ 

fi- J£4 Jl43^ *r 5H^. £ t 1 ^ tf*!^ «3H 

^ 1 = 1 10:1, h}^ 1 ^]^ 1:1 4:1^ s-t)]^ l^i 

3.1"^ 7>^ <^«^ ofn]^ ^n]^ # 7 1, ^E]^ ofn] ^ #7] £^ 

<38> a o > 7 ] £<*j #51-^^- IgG, IgA, IgD, IgE, IgM ^ ^11-^ ^-2. 

S^-Ei ^SM, IgGS] 7^0. IgG1( IgG2 IgG3( IgG4 o] 5.= ^tiEHH oj-g-Sj ^ & 
4. £ ^«7} ^-g-S)^ ^I^S. o]-g-E]7] 



69-13 



1020030036408 #^ 2003/7/16 

<39> £ ig-tg^ cj-tifl^ l^^fll- ^*Kr #7] tSf?l^ t<3» ^5.-^ ^7fl*V 

tt ^r, f^}n}Jl <£5^ <3^(efl# 1-^, IgG^l ^-f 214 tfl*l 238, 297 

299, 318 322, 327 i-fl*] 331«I*i| o>nl^A> <*)<*)-g; i^th <3-¥- ^nJiXj. #7]7> 

§1= ZLf-, ^efloH^dnaleimide) ^ ^ ^1^1 = (succinamide) -fK£*fl3 ^l^-^^l 

SS.3I1 o.v1lolH, ^Aiq^l^, ^Aluju]^ ^s^AHl^ BE^r ^HM^ ?\ 

= ^fS] ^-§-711- ^ o. > HlJLoH tiV-g-g- ^^^Jl, til^E^olH^ f^l* *3 

^i^EHH ^ ^S. 1:^31 o>ul- ^4 Z}-Z}- ^^-Al?!^ til 

s4^°14. ^-^§1= ^^-ofl o]^- QrQ^s. *8 A $& °}*}^ 

<41> Aj- 7 1 til^E^-ol^^ ^^o] <£ ^ ^S. ^TiM- Cf«- ^ SiCf. ^11- 
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^O,^ ^ ^ ^ 

«eH«« aaHM . o,^ # Wsj M< ^ ^ ^ 

«> •fle|»-S * W o,^ „„ #s#fH BlWo| ^ ^ # oj7fls ^ 
, JMt . * 7 , W)H7 , y ^ ^ ^ w ^ ^ ^ 

W &e , €2) #a)4A| „, M #Eji> §£j ^ ^ 

#8N „ ^ »„ s ^ ^ ^ w _ pLGA(poiy 

Uctic-G.ycolic Acid) & * W<M aw Wj ^ ^ ^ ^ 
W 3 » o,tf oj^o, oj fe OIJMa ? „ s „ e) ^ ^ ^ 

1. M *. M o W o, S2J o E „ „ ^ 7]t ^ ^ ^ 

n« D « 7BS| 7, w . MoW . OJ4 ^ W| 
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^ 9l%# n-fl ^ £ h^o, ^^Jo^- ^^o] fflol jitf ^ ^ 

m m f-o] &oo S MflEf oi=s, ^ o.^ HV ^*>4. ^ 

4°M = 4 W Ef=^^|*lH4 ^ ^7^ ^ A> ^ fe 

M« <t^-J# ^^Aitl ^efl 71^] H1 ^ E € ^ ^ # 

^ ^^--^ 4 0 £eH<g*l #b| W * ^ M 

S3 1# ^7]7> 4g«e) Wl§fl of ?wfl - 7 ^ U> o]^ p £G % 0 ^ 
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^^r* tlTl -3 = tfl-tl *4*}-7M ^4* ^o^^l, PEGM- PEG- 

0 ^ <?!-§- ^^1?J til*fl PEG-^^ £^1?! t^oj c^ja^ 

7} Jg-g-Jfl-fMtfGnean residence time; MRT)£] ^7j-# j±o]^ ^£ l-E-°lJL, # 

^ ##7l£. ^M^ofl al*n 2^ tfl*l 70«fl ^7l^o.S ^7>*V5|cl-(^^ofl 1^ it 
3 ifl*l 6 %3i). 

<47> ^, 7 )^9\ %^ *1^^T ^7H7l 7} W PEG « ^ 7H V fe^r 40 

kD PEG* -r^l* PEG-^r-T-^-i: ^tHTj «1 m^l ^ 

t^W, 4Md*l*> ^ 4^2} #<S£°H 3$ 7>^o]^> °1 

= 7l^H ^^9] $t!)&<% PEG Tgig BLt; £ 

<48> iE^-, Mj-^o) o>^^. yj-u^ ^S^^th^-i- ^ Wl^Efol^ ^«J-^11- 

^-i- 3Hr**. ^1^1 ^7} ^o.s.>H, °Jr^^°l 7R> fe^ 

40 kD PEG# ^*Rr w o v ^ ^ PEG-^^-i- £tM 7)^ H 0 ^4 cfla] 

"fl, £ y a ^^ tt^aj- ^ ^aflS. ^ ^ oj-^ 
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"S^a] cf^^ l^-^l * oj^. ol^-*V cfm}^ oj-^^j. H j.^^ Ji5^ ( a}o)^} 

flEH = ( mS. 91*}, A, <gl]x) o]*> 

, M)3L ^^^ > ^o Q t ^ A> o]^ ( ^o o t c^j o]^ K ^ 

^ejHsioH^, oi^vn, ^>vin, <y*> IX, ^ oi* K -f^m^ 

^.a>oi= ci^e]-^, -a-^n ^iEfl^m ^ 

3 ^ s]*h -¥-*HHd l^^i, ^>i^m, «y^^-^-A> ^ 

**fl ^ [Fab]', [Fab] '2, scFv ^afl -frJESfl, -R-Hfl ^ ^ jg. cfo^^ 

-«el*^ #e]^e]-^-s] ^^o)l iE^-evq. ^ Us v^oj cf H j}^ ^^^ > 
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4. 



^Vifr #31; ^ (b) *<93#^ #3^0} = , yl^ol^ ^ ^ #s «.^ 0 | 

^-S-^-OS ^311- £-5l*Hr #3l# S#*Hr, #^o] f 7 }^ #«J];g 

A <M ■z.^^o}^ Aj. 7 i #3.^^ l:l tfl^l 10:1, a>^-3]*>7llfe 
1:1 ^fl^l 4:l£] oV-g-A]^ ^ oicf. 

#31 (a)*)H #7l r^^S- ^-aH oicf. ofl 

^1 ^1 Cf€- ^ ^## ^^17]^ ^ £*}^il3 #-§-^ ^Jo] ^-^^ 

#31 (a)^ (al) yl^EfolH.^ ^^-^lsl ^ ^#ofl 
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& £ #5l^E}o]= f> c^h 5>4# ^-e-l^S 3£*Hr £31; (a2) 

£b]*Rt #31; ^ ( a 3) h^eH^ f^o} 4-g. ^ 

^7H>H, £31 (alWH, #-§-S°l #e]^Efoico| ^o.ofl ^-71 

eMH^ Hl^^o]^ f^flo} «}-§- l-a]^ 1:2.5 ^ 1:5°1j1, £-g--§-°l 3<3 

#S#^<y #7} ^<*j #3.1^4 Hl^E^ol^ ^MS] #0]^ 1:5 

ifl*l l: 10°} tj-. 

^A, £3] (a3)3 ^^1 (a2HH 33 * 

l: 0.5 l: 20<H 1:1 ifl^l 1:3^1 3M H>^*|-tf. 

£3] (al) £ ^7(1 (a3)Sl £-g-£, £-§-°fl #7>*te til^EH^ f^sflsl <£4* 

3r€*fl5-fe Ajofj^ &3_is}o} ^5}o| = (NaCNBH 3 ) , ^sj-g-^M-Bf-, i=H 

t°l-£ -g-Afcg g jqejiji = 0 ] Af-g-^ - 014. 

#7H>H #7fl ( 3 2) Hl^r (b)xr, ##3] ^-^^ ^ *}*H£4 If-Aj-g- 

altSjSH £"3^ ^^H A>-g-£]^ Jf-Aj-o} yj-yjs ^^.ofl Ofs)- AjfJ}^ 

*r , 48^ € 3^31 £^^1 3.7]%: JilSjSH 37} *M1 H5. 
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^ ^=tj-^o.s ^-§-7}-^ ^*H# Sf-*Hr, #E]^eHS.^ o> 
f^r€ ^# ^l^tj.. 

afl, ^S, -frSMI, u o VJ iMl f"8: ^7>S ^ sacf. t^<2} *l^Aj c4-«fl^ at-g- 

*fl*flfe S-fhS-#<*l| ^£ * ^ a]^, ^ tr- h o >^^ ^ 

^, A 1HH (sachet), «a«H (elixir), ^<3, <H)^, -§-^, a] ^ , <SH 
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1020030036408 ^ ^ 

^ ^ $ ^ ^ 7>^t a .2.3. a.^tf. 

g ^3 M °^ ^ ^El^^o]^ ^ 

JfMI 4^ ^, ^« SW'l a« WS^l^ *r 

ej- 2*83 *1S « ^M^-ir 7l^o.S. *M 33*^, 

< 63 > oi^v, ^>7l ^ahh €■ M 4MI*MI ^^4. fc. ^1 

<64><^AH 1> ^^h^-PEG"^^ #5.1-^ ^2: I 

<65> £J i : QUI PRO <$m\}2] ^12 

<66> m-cfofl = tiV-g-711- 7}*! 3.4 kDa^ #sHM^5m o J 

ALD-PEG-ALD( Shearwater Inc. ^#M*(hGH, £-7}^ 22 kDa)°l 5 mg/ml 

-g-*^ 100 mM 9]XV^ «*-8-<W W W ?EG^ #«l7> 1:1, 1:2.5, 
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1:5, l: 10, l:20°l ^H^- ^7>^cf. *\°}!r. Ji^H B. eH je 

(NaCNBH 3 )l- 20 mM°l £)£^- ^7>^J1, 4t<*lM HL^s)-^ 3^71^ 

°vl# ^JH&Sl ofclic ^ JjLcqofl ^e»*]o.^ p EG 7|. o^Sjjl, PEGSf 

91 1} a^sl^o] vis. 1^ <2«1- £7j H J:-§-^^## 7Hji ^s^i 

(Superdex R , Pharmacia, n]^) 37I Bfl^flCsize exclusion) a^Snefl^-I- -^a]^ 
cf. M^AS 10 mM ^-f-^^^olS 3H^(pH 6.0)^- A>-g-*H ^^ss. 
-PEG* 3*fl*r£jl, PEG^f D ]av-g- PEG ^ 2 7fl2] o]^V 

PEG^ oj^^l ^-§-g; *fl 7} <?l7l ^IIS^-PEG 

§ 5 mg/mlS ^M^$4. «Jr-S-^°l 7}-# #JL o]«g=sfl ^4 Jf^o] oi# 
PEG^l ^3 #al^ l: 2.5 - 1:5 <9°] ^S)^. 



<67> ^ 2: ^^5^-peg aMM^-^ aaa 

<68> ^-^l loflA^ ^3 ^^hs.-p E g^ ^cfl^H £~§-7H igrt #3.1^ 1 
tM^l fl«B 10 mM ^-#-§-^^1 -8-«B€, £*r^ 150 kDa^ t^fsl 

G( Immunoglobulin G; IgG)(^]*K ^M^. 911} ^^S^-PEG 

•a^^fl: ^ #ol# 1:1, i:2, 1:4 ^ 1:83. *M , ^-§-^# 100 mM 9l*}<$ 

^-£7> 20 mM°] ^7>s]-^c}. ^1~8- 4TC*IM 20 ^of 

?i ^«ss.-peg-^^ #s.#^l W*fl-» ^1*1-7] hs.4m 

Bfl3)» 20 mM B2]i £Hr-g-^(pH 7.5)jS.S. ^(DEAE, 
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Pharmacia, n^)4| W 1 M <?HW-iMKNaCl)* itftf 

^5L^-Hfl(<*SH-H# ^£OM-> 0.5 M) *3 ^ #31 s £-PEG-^ 

^Sl:^ «*A* ^ ^ 58 *A 

T^^f. ^Jl = £-PEG-^ ^r^°fl Ir^l-S-Ai ± 

*1 3S4£2^f ^*rW. ^^s^-PEG-^^ #3-^ S"*^ 10 mM <>} 

*flHtf M-H^-(pH 4.5)°-3. ^SM?i ^(SP5PW, Waters, 1 M ^SrM-H 

3.( N aCD* 10 mM M-j=#(pH 4.5) SH^* 3^ ^^(S^B* 

^01-> 0.5 M) tfifl O.3. ^3 ^7> 4^1 *M $13 ^«^"PEG-^^ S 

<69> ^7H^, ^-g-^ol ^ ^ ^ 

-PEG-ALD:^^ 33 1-2^^1 *$13a4. 

<70><^Al^] 2> ^^s^-PEG- 1 ^^ #3.1:^ ^*H^ *fl2: E 
<7i> £7jU_L-gL^ gLgJ^: PEG SiMMiJ ^ 

<72> <£a* ^-rfofl ^c-H^c tiV-g-711- 7>*1, 3.4 kDa^ ^sH^€ #B}#(PEG)Sl 

ALD-PEG-ALD(Shearwater Inc. ^ SStSdrf! ^*>> *r^H 15 mg/ml * 

£3. 100 mM ##-§-*H ^ #3-^: PEG^ #^7> 1:1, 1:2.5, 

1:5, 1:10 ^ l:20ol jiS.*V 0 lS.^ 0 l^- 
(NaCNBH 3 )» 20 mMS $7}$ ^, 3*1*1 H#*r£>H 3^R>^°J: 

Al^cf. ^ Ml"^ ^ -¥-*H #^3-2-3. PEG: ^-gr^l VIS. 
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1020030036408 A rt rtl , 

#3 <^x>: 2003/7/16 

*** **** «7l ****** 7 Wa ^-(Superdex*. Phar.acia, - 

37] * W HSfeEfi^ ^^cf. «^o S 10 ^ sHKa^olH 
^(PH 6.0)* 4^, H ^ #jM tSH>EG-ALD* ^^cg-^ PEG^f tJ^x] &o 

nl^J-o peg $ 2 7fl^ M*^ol PEG4 o)^ jjl^* ^ 

^ flat)., ^ #si-^-peg o, 15 mg/mls ^ Mol 

~ 1:10 *H ^-oisj^cf 



<73> 
<74> 



#7) lofl^ #S^-PEG 33 *H >8^ iW(hGH( «^ 

: 22 KDa )* -g-^7] 10 mM °]tf<g ^-g-^-fl *«fl^ 013 ^JL^g- A> 

-g-*U, ^ ^^m-PEG <$m: *\Q ^iS^ Zj-zJ- in, i :1 . 5( 1:3 g 

l:6ol 5]£^ *H «Jr-§-^tf. aj-g-oj)^ 100 ^ ^ # ^_ OJj 

°^ath tf* 4°co, H 20 * m ^o> ^ n^j^ y ^ ^^1^4. 

tt* * 1^1 2i4 ^ H nl H>o „ ^ « AJ## ^ 



<75> <^H 3> ^-PEG-^^ M»« 
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<76> oi^ w ^ oj£ ^ m ^ 2b(IpN q 2q 

a 2b4 ALD-PEG-ALD(£^ 3 .4 kDa)^ t«lf 1:55. ^ %± 1}*}*}^ ^Ajofl iofl 

I FN- a -PEG-^ #»J\£ ^2 g ^l*r5S<=r. 

<77><^ai^i 4> Mq^a^-PHMgq ^ 

W 3L*Z cflAjofl oj^ *r^J*r(G-CSF)» a^^, g-csf 

4 ALD-PEG-ALD(^>^ 3.4 kDa)3] 1:5S ^ lJzf ^ 

«: *fliS G-CSF-PEG-£<* SSL#?1 s^e^ 

**H Hj-tP o. s G _ csp o. £ ^_p EG _ 1 g^ ^^ ]# ^ 



<80><*}A]a,] 5> o]^ ^I^^^oi^peg.^^ **44 ^ 

W rfl* Sltf ^(Erythropoietin; EP0)« a^i, 

EP04 ALD-PEG-ALD(^4^ 3.4 kDa)^ l: 5 iiL ^ *fl4*U*r ^ofl 144 

EPO-PEG-^ SSL*a 

<B2> <^a H 6> PEG* o)*& Wm ^ 

W tftt4 tf* ^f-o] W ^Aiqn]^ =S4ii41ol£(succini»idyl 
propionate; SPA)<?1 PEG* A r -g-*M ^«L = £--PEG-^ #S#fi ^^^1 



<83> 
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1020030036408 

, ^2:^4. W 10 mg°l -8-*BS 100 mM 

ofl tf* ^ofl SPA ^HM* 3.4 kDa^ €^<«*1 M*(PEG>*1 

SPA-PEG-SPA(Shearwater Inc. *J?i 4J*M*: PEG^l *«l7> AA 1:1, 1:2.5, 

i: 5 . 1:10 * l:20ol *7>^, HBl^Ai 2*1 WJ: 

^14. oj^- ^ 4S ^ eM* #7^ ^lt ^1 PEG* 

***KxL. PEG*+ *\Q ^^e^ol 1: is 

7MJL 371 « 3JL*}5LZL^* ^Al*V<M. 10 mM tf-ii 

sflolH «^(pH 6.0)* *1~8-*M oj^v ^Jra^-PEG **M*SU, PEG°4- 4 

W*l ^ "1** PEG S 27fl^ ojTi ^^o! PEG^l W 

9j£ ^^S^-PEG 3**1 » *t 5 mg/ml5L *. 14 

*J£ ^^h^-peg-^^ #S*^ 7 >^ ol M 

^ «A> # ol ^ OJ7J- PEG^l 33 1:2.5 ~ 1:5 

^-9jslxi^- 

^714 ^4*3. ^ ^ ^ N-*M = * 

Al^AH^l^CN-hydroxysuccinimidyl; NHS) 3 PEGCNHS-PEG-NHS; Shearwater Inc, "1^) 

<85> <^aH ?> €-*>*<>l PEG* 
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1020030036408 rt , , 

1^1-: 2003/7/16 

10,000 ^*o]ji f n^ofl 0 , m ^ aJ o. 7]# ^ 

* #^#(PEG)<?] ALD-PEG-ALD(Shearwater Inc. n]^-)* Af-g-SH ^ ^ ^ 

~ i: 5 «a*i a^a*. ^ OJ?i ^^_ PEG ^ 5 mg/miol ^ 



<87> ^jaoi i> PEG-o]^ q# jjre^ o^o} ^ 

100 mM o]tftf# ^ ^ 0JKpH 6 0H ^ ^ 5 ^ ^ ^ ^ s 

m«7> §h]$ PEG ^ «^^ ol 4Q ^ ^ ^ ^I^aI-peg-^^^)- 

(Shearwater^, n^) # 0,3 p£G ^ #H]7> 1;47> ^ ^ 



<89> 



^ PEG* fc^l m m ^ G-25 ^(Pharmacia**)* o]# -^ 
Pr. 2 ^ JjLjq (column volume; CV)^ 10 mM Tris-HCKpH 7.5) #?«^ ^ 

3* ^m^d * tf* 4* 260 nn^ 3^ 
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#3 2003/7/16 

-i ^ mo*. a7]7> ci e PEGa ^ atM ^ 6ol ^ 
- ^ ^ * # ^ S » E1 PEGS ^ s OJ?J ^ ^ ^ ^ § 

e), 44471 3 M2) ^ (Polym ^ Po|ywax 

me oi^) as* 10 Tris . HCI(pH 7 5) m PEWa tf 

* »H M/IM ^ , lg ^ m ^ ^ 

30 ^ 1 M NaCl e# *„o a 3 0* * tt 0^ 100 * E ^ 



,W ' 10 ** ft*** SOOCSuperde* 

200. PhamaciaW * 7 , ^ sfoj 33^0^ ^ s# ^ a ^ 

PEG-*!^, PEG -n s _ G _ CSF » E „ „ ^^^^ ^ 

a4. 
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<94> ia, ^ icflA^ 3413 W ^tfSJ^-PEG ^^1^171 

10 mM °J^:^ -§-*M -k^ 1 ?! (Human Serum Albumin : HSA, 

* ^3= 67 kDa)(^*>, «?>*M <*R> ^^ise-PEfi *«1 
1- zfzj- 1:1, i: 2 , 1:4 g l:8S * ^ 0 ^* 100 mM 

20 mMol ^M^5W. aj-g- 4°C°lH 20 %m H<£*pJH 

<95> -g-^ * nliJV-g. #^ « 4M3€ ^ ^SlS^-PEG-^ 

^ a_V-§- £^-§-^ ^tr ^ 10 mM <>H1B^ ^-M* °l-8-*H, ^ 2.5 ml/ 

°}# ^xV^2S.-p E G-o a vw.ni t^j}^ ^s}^ 10 mM ^HlH^l M-B#(pH 4.5)A 

S ^^^1?J ^ej( S P5PW, Waters, ^JL 1 H ^^M-Bf-(NaCl 5L^tr 10 mM 

oHl2=*i M-H^-CpH 4.5) 3 A d ^£^«fl(^SrM-H# ^51 0 M -> 0.5 M) ^ 

o. s *3 * 7 > ^^fl» <8*>$iUl ^^S^-PEG-^-^ ^tlMl* ^*>7ll 
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G-CSF-PEG-^°1 ^ 17 S-G-CSF -fKESfl-PEG-lJ:^ ^l^}^ . 



<97><^^ofl 1> ^31^ ^-ol ^ ^ 

<98> (1) rj-uj]^ ^^^131 33-91 

<99> ^Al^S-^jAi *fl S ^ ^-tifl^ o) ^o]£ 4_ 20 % ^c^ul] ^o. 

SDS-PAGE ^ EL I SAC R&D system, o.^. s^^t}. 

10 °> hGH, hGH-PEG, I FN ^ IFN-PEG^l DTT(Di thiothrei tol )♦ AA 50 mM^ <#o_£. % 

* SDS-PAGE# ^^l^V^Jl, IgG, hGH-PEG- 1 gG ^ IFN-PEG-IgG^r DTT &oj 37lH^ 

A. 

101> 7J- tMJ^ SDS-PAGE i 2 ^ 3-^1 q-Ej-iflSnK £ 2 ^ 7i#^ ^ J® 

^€ hGH-PEG- IgG 3^ ^*fl» ^-oj^>7l sf\& SDS-PAGE ^4°U, £ 3^ & 

-§- ^ ^€ IFN-PEG-IgG ^1^11- ^?Js}7l fl^ SDS-PAGE ^^^14. 42}^ 
M-lt!: £*Rr £-*>U= cjo^ ojtf. 

i02> £ 2 ^ 3<^ 1- ^ oi^ w}<4 ^o], ^ i7 i -g-*!-^ hGH-PEG- IgG ^1^- 

^-f ot 17Q kDaO.^ ^^Cf. ZL£il4, IgG7> ^^1^ ZL £-X>3f 

*W» SDS-PAGE ^MH ^-^} 7 ] o]^7) nfl^-oll, hGH-PEG- IgG ^ IgG!- AA DTTJS. ^ 
s^M SL?L»\ ^dfl * ^sfljL ^-el^^ZL, zfzj-o] 7l#^5l ^-Hfli- SDS-PAGE 

^-9j*>53nf(£ 4). 
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I«G4| DTT# «*M*ol 4^ ^« Ei ^ -^ 7f -a^jL 

hGHofl IgG^ -8-71 ^ifl, ^iflo] 2 ^je ^ hGH-PEG(3.4 kDa) <£*t*\)2] 

37lnV# ^7}£ <fl*]ofl aflc 7] . u^tfcf. hGH°l 1^ ^ifl^ filicf ofc# 4^ ^ 

*H, hGH°] of 80K ^ ^^ H] Hflc # ^^.o^ AqV71 

^ifl<4 ^ifl Afolo)| ^3 #1*^°} &J1 IgGSf hGH7> 1:1S £^ ^ o^Cf. 

«J-§-^H hGH-PEG £3*: IgG #Hl« 1:1 nl^c^ IgG *}-uMl 27fl 

^ hGH7> 7^ ^ ^ Sl7] nfl£-6fl oj^afl ^^ofl o]* V ^ - 7} . ^ ^ 



(2) frajg 3 3 M(|<q ^ 

^AHoflAi zj-zj-oj c^j,^ H7] wfl;Hl h^j^^^. 

Superdex, -g-#<*j: 10 mM tf-l^^lE *H^(pH 6.0)) ^MH ^h^^ cfl^sf 

til^^H «r^*>^ ^ o.S 31^*1-5*1}. ojnl hGH, I FN, G-CSF, 17 

S-G-CSF, EPO ^ IgG^. AA 3.7} «fl;*fl 3£4Snsfls]f a|a1*V Jt ^nr^ jj. 
^ «-^Ml^l- ^ It^l >M"8-*M 371 «1M1 3 

« A #*fl*H= ^« ^ *\<*v\. 

ELS.v\^zl^ ^ o]s^6\] EL I SAC R&D system, n)^) ^^nf. IgG7l- 
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?*7\] ^^slfec-ll, hGH-PEG-IgG^] ^-Mfe ELISA°fl ^*fl A°\ tfl3= 

#3 30 % ^JE^l 7 A—^- qr9ls\3X^. 

<107> (3) ^£ ^ ^ SSI 

<108> AAQ ^*HHH ^-B- £^*H H7l tifl*f| HS.n>£^.5fl3l]l- ^X\& 

280 nnHH -g- nfl , hGH-PEG-IgG, IFN-PEG-IgG, G-CSF ^ ( 17 Ser-G-CSF) -PEG- 1 gG 

^ 170,000-180,000 %s.o] ^^-Al^tflofl^ #^3.1- M-E}vflSic}. ^ 

39, EPO-PEG-IgG^ ^-foflfe 200,000 «4| *fl#*Rr fl*H*1 ^^37} J^-o] 

<109> 4 £:*Hg=& ^^l*V7l 4 €^€r 

MALDI -T0F(Voyager DE-STR, Applied Biosystems, USA) 2,3.^- ^^^7]# ol-8-*M £ 
^1-^4. nfles^S.^- Aiq-^ ^-(sinapinic acid)^- A>-g-^}^ o.°] , zj-zj-sj A^-g- a] 
SL 0.5 M# A]fi ^^ol^ofl £S*V ^, -g-^ iS^ji -g-^-i: ^7^V 

cf^- c}a] ^3:^1^ ol^^(ion source) 0 !) JE^S^r. i*lElJi wj-^ 

3q<H £E T0F «<H ^l* *>-g-SH ^^KSLv), o}£.«- *]<g!g o]*. ^#(DE)# 
4-§-*Rr ^# ^^H, *1<?!€ ^"t 750 nsec/1500 nsec^, ^ 2.5kV 

1^1- *}7l 1 m si q-^vflojtq-. zl ^-4, hGH-PEG-IgG 
^*fls| £51^ 90% oiAj-oi^j!, o]%*\s% ^ ^iflsa^. SE^, 

Aj^5S-ol ins ^Efl<y ^0.5. 14^14. 
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<no> [s. 1] 





«l#*l(kDa) 




°J^^^s^-PEG-IgG(^A|o]| i) 


175.4 


175.4 ; 


yn-Mm ^-PEG-IgGC^Hl 3) 


172.6 


172.6 


«^M^°J^-PEG-IgG(^AH| 4 ) 


172.1 


173.0 


17 S-G-CSF -£KE*fl -PEG-IgG(41*H 4) 


171.9 


172.2 




185.4 


183.0 



<m> <^^) 2> ^=1-^^^ ^A> 

<ii2> 7J- ^ 5 p).^ SD ^^(Rat)^ ^<£^ ^^(ite^O^ ^7] ^]*\] 

^ Hl5iofl6||Ai PEG ^W 1 ^^ ^ l^f 1 ?! ^*fl3 I 0 - 5 ! 

^ £ 3^ 4 100 ug/kg^ ^^A>tV cflS^ 

^M- * 0.5, 1, 2, 4, 6, 12, 24, 30, 48, 72 ^ 96 a] # *fl^y^Jl, a)^^ ^ 

a> ^ 1, 6, 12, 24, 30, 48, 72, 96, 120, 240 ^ 320 ^Ml «*>^4. *)14^ 

-§: ^^a] S # £o> -g-jil- « 0 v^5>^Jl, ilEIS v}o)3.3. ^ 

^ tf^^H <« °l-g-*H EL ISA y o v ^3- 
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^1^ ^^41 *}7l 12^11 6<^1 ufE^ifl^cf. ^f7l S<>iH Tmax^ ^Jl 
^-JE<H1 SLi^rr a]^, x 1/2 ^ ot f$1 ^ £#71-1-, MRTCmean residence time)^ ^ 



<114> [ £ 2 ] 





^"S'S <y£l 


h(!H-40K PEG 
(als^l 1) 


hGH-PEG-^-?-^ 
2) 


hGU-reG-IgG 

(^*M 1) 


Tmax ( hr ) 


1.0 


12 


12 


12 


T1/2 ( hr ) 


1.1 


7.7 


5.9 


13.9 


MRT ( hr ) 


2.1 


18.2 


13.0 


19.0 
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<H5> [£_ 3] 





iy<£^ it'N-a 


IFN-a -40k PfcAi 
(Hi 51 1) 


IFN-a -Pt.G-^Y'il 

2) 


IFN-a -Wfc-lgl> 
(41*141 3) 


Tmax ( hr ) 


1.0 


30 


12 


30 


T1/2 ( hr ) 


1.7 


35.8 


17.1 


76.7 


MRT ( hr ) 


2.1 


71.5 


32.5 


DO 



<ii6> [3. 4] 





^<?i^ G-CiiK 


G-CSMOk Hsk 

(HlHofl 1) 


G-GF-Wg-^^J 

(HlSefl 2) 


G-CsF-MiG-lgG 

(^Ajofl 4) 


Tmax ( hr ) 


2.0 


12 


12 


12 


T1/2 ( hr ) 


2.8 


4.8 


5.2 


8.4 


MRT ( hr ) 


5.2 


24.5 


25.0 


35.7 
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<H7> [S. 5] 

M A^<$.A 17 S-G-CSF -B-S^ 





^<£i$ 17 

S-G-CSF 


1Y S-G-CSF-f}-£*fl 

— ACW per 


"S-G-CSF -8-^1 
-rbG- el-t 

(flia^l 2) 


1 'S-G-CSF -B-i^l 
-PEG-IgG 
(^Hl 4) 


Tmax ( hr ) 


2.0 


24 


24 


48 


T1/2 ( hr ) 


2.9 


4.3 


6.4 


7.2 


MRT ( hr ) 


5.8 


24.4 


25.1 


42.6 



<H8> [5. 6] 

^ <?!*)- ^^-^sj- 







J! ^"itlSl EPO 
(Darbepoet in-a ) 


EPO-PEG-lgG 

(^Hl 5) 


Tmax ( hr ) 


6.0 


12 


48 


T1/2 ( hr ) 


9.4 


18.4 


52.2 


MRT ( hr ) 


21.7 


36.7 


95.6 



<119> 



^-71 I 2 °J £ 621 °-ff ZL5flH«fl^ ^ $1^°) , hGH-PEG-IgG 

^ ##7)^ 13.9^^1-0.^ #<£i% hGH o\] ajsfl ot 13wfl - 7 |. § |.^o.^ i 
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o]^ HjjuLoflolM 40 kDa PEG-hGH^ »};#7}<£ 7.7 ^1?JJ±4 ^ 2«fl ^7}& ^ojcf 

. peg^ *l^r ^ #5.^ tfl^l ^-¥- n J°l hGH-PEG-^ 1 ?]^ 

<i20> a *l j s 3-g- #3*1 sua, ^B^l^ <gs\-Si\ ^-fS. °J^1^^1 = M ^41" 

el sJ-^^ *r €<2^ ^e^s. <^tx}-^ a>^-7l7> 1.7 Al^l-olzi 40 kD PEG-I- 

^7l7V 35.8^1 7J-0.5L ^7]-^^o.^ ) £ av^o^ #5^^ cflA] 

^-¥- n J# 17.1 a] #0.5. 44^cf. oiofl tii*fl ^vtgcq ^.afl^ ^ 

^1^ ^ 7f 76.7A]?io.S ^7l^o.^ ^7}*\<%JL, o]z\*V ^4^. 

<121> I421-I 5^1^i iL^°l, 3).^ #SM74^0]7)-S}- ^ -R-H^H Cfl*l 1^ *1^1E 

% sf^T 1 #^M^'?l7.>4 zl^I -FKSL^l 40 kD PEG7> ^-M*]- ^-f^ ^ 

^-¥-7} 3}<3<g ^.4 HV^7l7> ^Tfl M-E^m, -E-^l t>l*K-]E}-;E ^ 

o] ^«7> 7H> 7J 1^ til^-711- 1# ^7> 

^ h o >^o) cfs cJ«fl^o^ O-i^^A^ «-A>tl ^711 <^V 
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<122> £74 1 6°1M SL^-<>1, £H Sa^r ^It 1 

(erythropoietin; EP0H1 c^fl;g ^^^1^ 1^ ^#71 ^7>jLa2f7l- 

^9lS\?Xt\. ^, 4i^$l*V3 ^7l7> 9.4A17101J7, EP0« XL ^ 

sM^ ^ ^^^^r Darbepoetin-a (Aranesp, Amgen, USA)^ TjJ^ a]-#7l 7> 

18.4^1^0.5. ^7>^ ^o.5L M-Bj-tfcK 3 It 1 >$^tl*HI ^ ^sl#^ 
EPO-PEG-IgG ^^1^ ^^-ofl^ ig^ *Y#7)7\ ^-3) 52.2^7io.S. a 7 |^o s ^7>s}« 

<123> av 7] l^ofl^ 1- ^ oj^ tiV4 ^ #5Llr^ ^ til^Hl-ol^ ^^sq- ^ 

<124> ^1, 71^51 cj-«n^ 1^ *1^3# ^7>A]7l7l ^ $ PEG « ^ *1 °1 7># 

40 kD PEG1- #^2}- 2} tilSoflA-lS t£<X tSf^l #»fl*J ^^17V ^Jf- *>7fl £ 

alJSAl^^A-lc ,& ^-^^ c^-Hfl^ ^^-^7> ^^j. ^ o> 

i^lfAs^ -g- t^^i ^^-^17} *1^ 7fllMl Jl4 

^^^1 ^-yn^^A-l ^sflo} PEG ^th Hl^r ^^mcf m# 

o>^4 ^ 531^1 ?>(MRT)# i4e!-u)1^ ^^1- 1- °fl, 4)33: 

<125> *V^ ; ^^-^ls.A-1 io kD PEG* hGH-PEG-IgG ^^^(^ 

7)^ A}-§-5l-^ Aj-yi^ a>#7l# ^fl, SKM^ 14.7 Al7> 
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" S ^ * W 3 ' 4 ««" PEG * M< 1St^ ttSTlfl 13.9 ^4 cl 

i -usm-* PEGS| ^ #7M ^ 1? fttf7W ^ 

f W ^ #s#ao)) m iafoJ ^ ^ pEG2) ^ 

PEG» 4** -fh* r # Of^i ^ojcj. 



<-> *!3 <* W „ flaW hGH-PEG-IgG, 40 kD 

PEG-hGH 9! hGH-PEG-^Js) ^ m ^.g. H|a A] ^ sfa q. 

«~ «a „ M ^ w ste ^„ sa ^ ^ #(ra( node 

W " ) /1l£ *° J Nb2 ^^'European CoUection of Cell Cul tures(ECACC) #97041101) 

«■» Nb2 W(Fisher - s medilmH 1Q , ± ^ o> t ^ (FBs fetai ^ 

sen.), 0.075 * NaCOs, 0.05 m H = „ 2 * ^ 

*. io « ± 4 .> w ^ BMoM 24A)?i cH 

,W *** °-J 20,000^ te» 96 « M o, sa , ^ „ 

hGH-PEG-IgG, 40 kDa PEG-hGH § hGH- PEG-*-?-"!, rfla^o] ^ sg-g. 
(National Institute for Biological Standards and Control. NIBSC), ^ °JQ 44 
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3iHS.(HM-hGH)^ AA sH^H ^-£^5. $7>$ ^, 37°C ( C0 2 afl^HH 48ARV ^ 
o> afl^^cf. ol j=l ^jifil ^^(A well^l 45. Sin ^ 

^^(cell titer 96 Aqueous One Solut ion(promega^K D l^))^§: A 1H 25 "4-& 
if-, 4*1 1} «n^}W. °1 * 490 nnHH ^ ^r* 31 

<131> [£. 7] 





-^i(ng/m«) 


(U/mg) 


HM-hGH^I 

-tfcfl^ (*) 




100 


2.71E+06 


100 


•yit^^-s^a ( NIB sc 


100 


2.58E+06 


95.2 


- 40K PEG 


100 


0.206E+06 


7.6 I 


- PEG-^ 1 ?] 


100 


0.141E+06 


5.2 


-PEG-^ 


100 


0.86E+06 


31.7 


«I#^*=1/ED50 x 106 (ED50: ^ 31 -HI 2E. 50 %» H-^-cr ^1!^ °j) 
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<132> s. 7°IM 1- ^ , Al^ofl A)--g-<£ A j sfe o]^v Jths. 4i 

^ #21*1 i«} 5L¥ %^°1 £ ^ 5tU, PEG°fl S)*fl 

4^ # y -M<?l <^nf^ ^-f 12 kD PEG7> 25%, 40 kD PEG 7} ^ 

€ ^-f ^ 7% A]^^^ o. &jls\o] ^c}(P.Bailon f-, 

Bioconjugate Chem. 2001. 12: 195-202 ). ^X^-E.^ ^-fH PEG^l 3. 

y}?\ #^r# 3. #^£7> ^cH^^cIl, 40 kDaSl PEG7> ^jL^s-o] 
34- €<2^ ^^SLsL*: ^S.$) ^ 7.6 %# M-Eftfl^ ^ o.s M-EfW. Hit!: ^ 

cflti] tftflaj %Aji7l- 30 % oIavc^ ^7l^ ^4^^- *r 9191^. °1 

2f ^ ^43.-^1 1^ ti_V^-7l ^ *M3 ^7}2f #^.#51 -S-^^l^ « 

# i^l7l^ HSHMM- Hl^r Wl^^o]^ f^aflS} Af-g-O.5. <?]Sfl *g^€ ^ 

#3 ^*fl %^°1 ^7>*V ±1^4. 3-§-£r 4^ ^sl*^ 



<i33> (2) jM^LE £4 SLgjJ U^Lg] ^^1 g^ln 

<134> ^lEi^s. o a v^ ^^}s] ^ ivfl ^HlJEH- <^H IFN-PEG-IgG(^Hl 3), 

40 kD PEG- 1 FN (a] H^] 1)^ ^l^m ^-PEG-t^-^Kuliil^ 2)2) ^v}*}^^ 
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tS^ w>o] S ^s i^-Al^l n>ci-cftil (Madin-Darby) ± HQ *\]2. (MDBK, 

Madin Darby Bovine Kidney, ATCC CCL-22)» *l~8-*rfe ^£Bfl<S ^^cf. 
°1 "A. ^eHU^ £^-=1*1 ^ ^lE^m W 2b(NIBSC ^iB^js.)!- tfla^ 

MDBK Afli-S- MEMCminimum essential medium: JBIH1 10 % FBS ^ 1 % i 
H^Sn>o]Alo] ^ 7 >^ y fl °fl A i 371C, 5 % C0 2 ^ 2z#±3, «fl°^>^4. ^^r^r 
^lssq- S^#^(NIBSC ^i^l -§:)-§: nfl<£ «fl*Hl 96 n 

zj- 100 fd'4 £^ 4^-, ^7HH wfl^^l *fli«- f-eJ-iH^IM tfH 
ifl<H ^r^H 9X^ 100 7>*> ^, 37°C, 5 % C0 2 2:?l°fl*l 1 

7>^= afl^f^^f. 1 A 1# ^ «M5li 5 - 7 x 10 3 PFU 7]- S]JE^- 

VSVCVesilculer stomatitis virus)# 50 ^ #3HB<i |7M^ ^&i=h 

a]s ^ ^lifir aH^ 1 ^ ^ tfls^AS. 

t>H^ *H -g- 0 -3-8: &JI AflinV ^ll-^JL, S.-E- ^tg^o. 37 °C , 5 % 

C0 2 ^ 2:?HH ^ 16 ~ 20 Al# ^ 7 >S afl^V^cf. 

afl^oflo. ^t^^jt. ^-oj-^i^ jH«H efl^Cneutral red) -§- 

q 100 id^Sr ^7>*H § 3, 37°C, 5 % C0 2 2:341*1 2^ sfl^r^. 
-§: *fl7i*r ^ 100 % ^m^r^f 1 % oMlS^-gr 1:1S ^<H-H 100 (d^ ^<H^&4. 
£ 4if # ^#<H*i ^ ^ 540 nnHH ^^cf . 

#^H(blank)S. *}51, <#s$ ife^lr M}3. ^Q 100 %S. #^SH 50 % ^ # 

2) ^i(ED 50 )* ^*V£4. 
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<137> [S. 8] 

Aj-cfl^ ^ ( % ) 



100 4.24E+08 100 



91^4^ 100 2.04E+07 — ~ 4.8 

- 40K PEG 



- PEG- 11 -T- 1 ?! 


100 


2.21E+07 


5.2 


-PEG-^^ #^1-^ 


100 


4.75E+07 


11.2 



S 8*1H iL^r £°i f PEG°fl 2l*fl ^€ ^i^m^ ^ ^3*1 & 

^ tii^ «t<H3* SJ-o]^ ^ sa^. ^1, *r*m PEG^ H7l7> 1^ # 

^7>^l-> Aj-cfl^ o.s. %^£7> <lH^-g: <£ ^ oiji, 40 kD^ PEG7> ^ 

£ ^-f S^*8 «*!3*H^ ^ 4.8 %» M-Bl-^. SlB^ ^ 

2) 34- 12 kD PEG7V ^-f 25%, 40 kD PEG 7> ^€ ^ 7% ^5L$\ a}^& 

i-B -S- ^^^^ J1J17} °H sjo^ ^cf(P.Bailon Bioconjugate Chem. 2001. 12: 
195-202 ). ^ PEG7> 3711 ^ ^71^ ^o^^Tfl ^cfl^o.S ^Jl7> ^3 

^>7fl 7^^^, ^ «>^7l7> otjLS 7fl^ol nfl-f ^iLS}4. ^ 
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^-f Sl^^. cflal ^ 5.2% 3 

^S.^] 1^ *>#7]^ ^7}S^ dS-<H ^^tst?l ^^1^ >8*flvfl 

<139> o]Sf ^3fS-^Ei, 1^ aV^-71^ ^71^ ^7\9\ ^ f£|^, *J 

<140> (3) 3}-^? l^tjT^l^ cj-Bljz) zj^o] >Hlj£.lfl »^HlJj7 

<141> 4^ -^SM^H"*!*} ^-tifl^ Aflilfl Jfl*M, ^<3^ 

G-CSF(Filgrastim), 17 Ser-G-CSF -frH*H , 20 kD PEG-G-CSF(Neulasta, USA), 40 kD PEG- 17 
S-G-CSF 17 Ser-G-CSF -frS^fl- PEG-^-t- 1 ?! ^ 17 S-G-CSF -ft- 51*11 -PEG- 1 gG^ AflS 

*fl ^3*r$H=r. 
<142> -o^ f o]7j; ^ 7l^«] Afl£^Sl HL-60 (ATCC CCL-240, Promyelocyt ic leukemia 

patient/36 yr old Caucasian female)^- 10%^ ± Hflo> RPMI1640 «1M 

°IH wfl^^l-^K M}3.2\ ^ 2.2xl0 5 Afl3L/m«ol 33E^ ^, DMS0 

(dimethylsulfoxide, culture grade/SIGMA)# a}^ 1.25% (v/v)7> sjE.-^- ^7>*>^cq-. 
ojo^ 96 € (Corning/low evaporation 96 well plateHl 90 /z«^ ^ 
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O]*] ^ # ^l5L7f 2xl0 4 7fl7> ^ ^ 5% C027 ]. ^5]^ 37 °C tifl<#7Hl^ qt 

^ (R&D systems )*}$\ G-CSF EL ISA 7lBl- °l-§-*l-<*| ^^7} ^^H^ z]- 
^1^1-^- -^H*}- ^£7} 2]^*!: wl^S RPMI 1640.° S sl^^H 2)^ ^-£.7> 10 

//g/m^l ojs. ^ rpmi 1640 1/23. s\^t}^ ^j* 195] 

^l-^^l AlS» tifl<# f^o] HL _ 60 Z]- ^ofl 10 ^ 7}SH, 3]^ 

^-£7> 1000 ng/in£S^-E^ <2^*} o_S al^^ 3r«M Aj^s. 

afl 6 ^ 4^^^ ^7V ^511- «&o>iL7l (PROMEGA)^ 
CellTiter96™ (Cat. No. G4l00)^ °l-§-*H, ^7}^ ^^># 670 iim ^<MH 

3 ^JES fe^cf. 
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<146> [S. 9] 





ED 50 (IU/mU 


G-CSF^I t||tf 

AVcfl^ (%) 


; H < 5'g G-CSF 
( Filgrastim ) 


0.30 


100 


17 Ser -G-CSF 


0.26 


115 


20K PEG - G-CSF 
( Neulasta ) 


1.20 


25 


17 Ser-G-CSF 
- 40K PEG 


10.0 


< 10.0 


17 Ser-G-CSF 
- PEG-I^ 1 ?! 


1.30 


23.0 


17 Ser -G-CSF -B-£*fl 
-PEG-^ 


0.43 


69.0 



5. 9°1H ^ h|.<4 ^-ol o>n] o. t^A^j l7 Ser _ G _ CSF -OJE^O) ^ 

^ 17 Ser-G-CSF -£-51^ n #^517} ^5}*1 ^ tij£>cr) ^ ##71^ ^7}*} 

*ln_V -g^o] ^o]^^ o)d] ^-o]^- v} o^cf (tfl^l^- ^ #^]B1^2003- 17867JL). ^ 
PEG^ 3.7)7} #^ 1^ °Jr^^^r ^7r*M^- #tfl 3-^-3. %^£7> 
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<g ^ 9X3., 40 kD^j PEG7} 17 Ser-G-CSF °f 

10% °l* r 3 nfl^ tjKg- £ O.S ^ PEG?} 3.7]) 1# ^71^ ZjcH*l7ll 3 

14 «*Jl7} ^-^§>7ll #£^5.3., 1^ W}^7l7} <$5.5_ Jflo^ ^-^ 

7l ]tiVo] oflo. ^^>cf. tr^, ^-f l7Ser-G-CSF -fi-:t*fl£] Aj^^-tfl 

M-8r tfl«l ^ 23% 3 5-3. ^ %^-§- M-Bfifl^tf. ^^#^1-^* 17 

Ser-G-CSF -fi-H*fl 41 l^^l tfly) Aj-Efl*} %^ £7 > 69 % o^o.^. 

^1 S^l^ ^ 5*534. ^1^- ^4^4^ 1^ si ^7]^ c^o] ^ 

^#^1:^4 17 Ser-G-CSF -fKE^ ^^fls] ^JL7> nfl-f^o^^^tfl^- 



<148><^6|] 4> 2.^ ^-#4H ^ifl ^ 

<i50> ^^^7]. 5^0} ^ !£B(hypsectomized Sprague Dawley rat, SLC^V, 

A 10*}^ °l-g-*H ^7)1 ^7> A] ^£ *}crf o.^ > oj # ^ o] 

Ti^^-S^^-PEG-^^ #3.-1: *H ^TiAj^ss.- 40K PEG <£^zl] ^ 91 

ZLelJl z]-z]-^ tlTl^^ss-PEG-^^ -i-Sl-fl, <y?i^^s^_ 4QK PEG ^^ll- 
^B^l s)^H o>ifl^ a 103]- ^^-51 ^ 26G ^a> 7 1(1 mi, (?) 

tb^-tiHA]) S JjLa^cgi}. -a] £ 5] i=a] 16 a] # o|;£ afl^g. ^A^>^J1, ^ ^ 
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24Al^> Ojjfofl cHlEflH p>^5. ^A>Al^ ^-0>6.S. H*H^1^ #^-fHr"» H 



<i5i> [a io] 



— ' — I 










1 






PBS(0.5ml) 


13)/*HF, i 


2 




30/zg 


60 mlU (30 




3 


-40KDa PEG 




360 mlU 
(180//g/Sl) 


lSj/^r, 
221 ^ 


4 


-PEG-^^ 


30/zg 


360 mlU 
(180/zg/Sl) 


1S|/^, 
251 ^ 


5 


-PEG- 1 ?! "3 #^.1-^ 


10/zg 


120 mlU 
( 60^g/3q) 


is|/^, 

231 ^ 



<i52> 4 Aia^ ^ ^ ^F-tH ^4* s. 8<^1 ^vfl^cf. ^>-§-tb 
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40KDa PEG ^ 13 ^*r5^ 3<i^r*l o_3. -g-^M]7> 

^-40KDa PEG ^^^fl7> ^£^1 h]^ ^ *1 ^ ##7l^ a^^M^IM £ 

#3.1^ 3-f<*l*r Jl§M feSJrai, ^<£*§ M-g-^ 1/3 

<153> (2) #g.u|^OU> |M M 

<154> lywj^ oVnl^A}^- 4^o.S 17 Ser-G-CSF -frS.*H tflSjHs. ^tgs^ #«fl;g 

^^17> ^7ltb JL3f» H-Efifl^l* ^-^1^71 ifl*n, *l<a^ G-CSF ^ 20kD 
PEG £^el G-CSF ^ «vfl tilS^cl-. -g- "Ser-G-CSF-PEG-^ #3. 

^ItMl^ -g-^fl(20mM sodium phosphate, 1% Gly, 0.25% mannitol, pH 7.0)°fl 
-g-*fl*H Aj-§-^t}-. tilJE uflE]^.^ G-CSF (met hionyl G-CSF; 

Filgrastim, Amgen, USA)^ 20kD^ PEG7> ^tHS PEG-G-CSF(Neulasta, Amgen, USA)* 
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v\°-+ Aj^oflA^ f§ ICR Bio(tHWH 

^ 7)71-9, 7]$. A^ofl a]^ 7 flA]Al tt}^ ICR^ 7^ 

30-35gol^4. ^Hr^ 22±3T:, tftfl^S. 55±5%, ^715^ 10-125} /hr, ^<^HM 

12Al^, 150-200 ^-i(lux)S -fMSVSil^ ^7l^> * Al^7l?_> 

*\o*z±. z| 5^}^ cflsfl ^^*>^ji, 3# B H-^4M 4^-%V 

<a-^ssf 4 Ai^i-^ *>7i a 112} ^ «o v ^^-5- ^M^W. 

(Neutropenia) 2-1 *M #^ A r^H ^ (CPA; Sigma, *}^) 130mg/kg, ^-f^l 

AJ(DXR; Sigma, 4.5mg/kg ^ *iiEliq^(VCR; Sigma, ^) lmg/kg-8: ICR 

^ ^ ^#xi4. *M1*1*£ ^^11- ¥^^1 & d > S-tt ^ 7 > 

ofc.g. ^a] -g-pflnl J=-a^ ^o]cf. -%V«y-^l 3=c*| ^. l<H*fl^ 5^^7>X1 nfl^ £. 

^ 10^1 ^ ^ ^<g^ G-CSF# 100^g/kg/day <^MH i^^^-S. 3^} 

w^ilS. ^^4. *l^r3 17 Ser-G-CSF-PEG-^^ 20 kD 

PEG-G-CSF (Neulasta, Amgen, USA)^ M $ 1^*1 ^M*}£*r3| ^-8- 

^ nflo^ e^-g-^o^ 2«flf^ (200^g/kg/day) 5<a*l» *^^ofl j= a} X\g_ 

* 1, 2, 3, 4, 5, 6 ^ 8^^H1 4J*l*W=h 
Tj^ 6^ $-91 ^ 4*1^1 *>^o.H, 0.3 ~ 0.5ml5l ^ 
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oflo. o>s4- ^^HH 3***^*3 713. *|^(WBC). ti 

^(Platelet) ^^4. S*. ^ ^ ^ 7 ^ 
AKGiemsa) ^ * 4 fc^** S<H*l J> f^Cneutrophi 1 )3 «1 

<155> 2] (7fl/mm3) = # «}lL^r (7fl/mm3) x Jif^-til-gr 

(%) xl/100 



<156> 



1^ ^ *fl^fl Student's t-test€- *}-§-*H ^1*1^4 -g- 
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<157> [g_ 11] 



-of 



(kg/day) 



PBS(0.5ml) 



TW7WW, 



^<?!^ G-CSF 
( Fi lgrast im ) 



PBS(0.5ml) 



TW7WW, 



20K PEG- G-CSF 
( Neulasta ) 



lOOj^g 



500//g/kg/53| 



131 TW, 



200//g 



1,000/zg/kg/lS) 



17 S-G-CSF -fr 5L *fl -PEG- ^ ^ 



200/zg 



l,000/zg/kg/lS| 



13 ^exj 



G-CSF^ ^ofl 12]^ 5^3. ^ 3=a}S>$!# ^-f ^^7l^> ^oj- jr # ^ 

20kD PEG-G-CSF^ nflo^ 3=0} .g.^ 2 yfl -g-^-g- ls\^} ^§>^^cfl, nflo] j=a^ g _ csf 
^ 2/3 ^S.*\ *8$M S^^r uf^HH ^ 17 S-G-CSF-^-£^l-PEG-^^ fSf^ ^^1^ 
Jl^^t 20kD PEG-G-CSF<i u]is}<^ 3«fl o]^- ^ ^jaflifl aj-^-i- q^o^ cr*^ ^ 
cf«fl^ ^^-^1^ nflo^ 3=0^ g-CSF Jitf£ 2wfl o]ai- ^o. si^j-^s q. 
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±.*V^r ^5j-Al7j ^^oflA-lS. ^ ^ PEG4 ^-f^^l 2R> -g- ^ 

41 ^ G-CSF4 ^4*}^ 493 If ^711- 

^7l^O.S ^7>A)7U ^Sfllfl ^71^^.5. ^O]^ ^-AH 7-1 

<159> ^ ^-ig^ cftifl^ l-Sl^E^ol^ o^f-o] yV# 7 j 7 ]^ofl iJL 

3 ^.»Jj^^.Cf£ ^Jl, 7l# 7]^*§ afl^Sj 7}^- ^ <* 7 >4 ^# 

^-4*H, #sfl 4# t47f #^ ^£ <£3^ SJ-^-g- 3-?-iL4 If 

<160> £ C^-Hfl^ ^^1 ^1^« 0 >^^1 42^, 1?-<S A^Efl J^o] O^*-, 

€<£*I4 A <M1* £^#-§- U oHM34 ^ f S*H1 

-8-^ ^#^4 #34, al-g-4 O-S. ^xr ^ $ 
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mm *<s* at <*** * 0 ^ 2 ^ OJ **** * ° JtK 
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1] 

olop], a o V 7] a^jg^ols.^ ^^ifl ^]^ol ^ 7 >^ lit 
2] 

zj-zf ^-B-^^s. ^^r ^ #«n^ 1^1. 

[^^*o> 3] 

4] 

A oM ^ #^1-^°1 IgG, IgA, IgD, IgE, IgM £ oli-o] ol^^^i ^o^« 
5] 

#7l #3.#?M igGl, igG2, IgG3, IgG4 ^ o^o] °l-?-<H^ ?^^e1 
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[3^8- 6] 

1%^^ 7] 

ZL-f-, ^SfloH = (maleimide) ^ ^ = (succinamide) -fr-£*ll3. o]=-c^^l ^o. 

8] 

^Aiqnl^ ^A]u|nl^ ^Ji v|H e <>] 3# ^J-°-3 ^ ^*fl . 

91 

10] 

^li^i sa<H-H , 
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a>71 til^BH^ ^M^l <$ zj-z}- Aj. 7 ) t£<* #5.1:^4 a o v 7 | §^ 

HI 

^11%H1 SH^, 

f^*fl, #^#4 sal^l ^#3} €34*1 #3 

12] 

^lll^Hl 5U<>H, 
13] 

*h t^<y*h a^d, ^^aj^, eRKEL ^ *r-Ml3. ^AS^-Ei 

3^ ^8 -2.il ^ 
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1020030036408 . ^ ^ 

14] 

^113*^1 5a°H, 

sL^t) W>]s.. WHS. 91*}, TM]S. °J*h fc« A, £3*1 3*1 °J*K US ^ A > 1 # 

^S.^, *W °d*>. ^ °^>- * do1 ^ ° J * K <M ~ 1 

6|elS£SLoH«, °J*}VII, ^VVIII, IX, %^ -fr^l^l 

*a>o]h ^^J-eMI, -frifl Sl*h a^q °J*V, i^SL^IH 3# 

«a*h * <8>g #^1 fcM, **1sly1. °J^. ^HisUM. ^ ^ 

3 W °J*>, Jf-tftftf is*. ^>S.^im, °J#^-^- A > A <3# 

* [Fab]', [Fab] '2, scFv 3* , £ ^ **o£ o] 

[^T 1 * 15] 
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13 t 1 ^ 16] 

^£ £3*Hr S^Rr, ^flS^. 

17] 

^116%H1 

(a)*f 

(a2) tiV-g- ^^#S^-E-j til^Efol^ f^l^ ^ ^sL^bI ^ ^3%^ 

(a3) -g-Em wl^E^o]=^ cf^. ig-^-o]] t£<* ^ ^e]^ 

[^^D- 18] 
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1:5*1 ?A^r ^^SLS, *}±r ^ . 
19] 

#31 (alHH #Slr^4 yl^Efol^ ^^1^ #-§- ^v}7\ 1:5 ifl*l 1:10°] 3 

20] 

^117^H1 5U<>H, 

#31 (a3)Sl #-§-#^ #31 ( a 2HH <g^^: #<* #5.^^ ^ 

[^T 1 * 21] 

mm*] $x°\*\, 

#31 (al) * #31 ( a 3)^ aV-g-o] ^^o] ^ ^^S)^ ^ s.^ ^ « o v 

22] 

*)l2r%Hl 5a<>H, 

# 3L±r ^5]# -g-^o] 3^ 3^1 oji. ^ hJ-^ 
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231 

[^T 1 ^ 24] 

^Sl*^ #a)^Bfo)= £ #JLl"^, ^cH £-§-71* £fe Hl^B}o]^ ^ 

[^T 1 * 25] 

^i24^i sa°H, 

26] 

*fl24*J°fl $1°]*], 

^7] ^ ^S.^o) igGi, igG2, IgG3, IgG4, IgA, IgD, IgE, IgM ^ olt^l ^%S. 
27] 

^)126%H] 31°]*], 
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28] 

^w, ^M*l = (maleimide) zi-f- ^ ^1^*1 = (succinamide) -FKE^lS. ^l^-^^l ^SL 

I^T 2 ^ 29] 
*fl24%Hl 

f^fl, ^^1, #S]^Al ofl^ 

#^AV7>5]-o]^ ) ^e^, ofl^ oflEflH, pLGA, Jl£7} 

f^l, *1£ 71 ^o}^^ olfo] ^O.jg. O]^^] ^O.JL«Ei Aj 

IUt 1 * 30] 

31] 

*fl24%Hl 5U<>H, 

#71 ^ ^ #£]^Efo] = 7l- JL«, A>ol £ ^Cl ( Aj^-o]^ ^A^^o] 
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[$^* 32] 

*ll3rM 

5.4x1 ^Efolc ( oi^ ( X Afl£ o}*}, A, 1^*1 9*11 45. ^ I £ 

^nq^, ^5^-41, *W °J*h 9*fl ^ v 

917} VII, 917} YUl, 91*} IX, 1-e^li^fl Si*}, -8-3.71 t-MI 

, ^B^£7lM-^l, ^3 C, C-#-§-^ efl^l 9*11*11, #^44 9*0*11, *r*l 

^-A>olc cl^El-^1, fi^ -B-Bfl S3) ^.iEfl^^lH ^ V 

<*!*}, # o}B^<^i=l, o]^ > ^ 2: 

t$ 917}, Jf^HMd Jl = £-, ^laeflU, ^>£^1^, «el#^-^> ^ 

917} , ^Ai sl^ #^7>^-, #^Al^s.7l\d, 3R> #xM^EMj= , 7>^H^ y o V # 

^Bj-olJB, seI^H^.^ Si*}, 7}^ s.^, «1 

*J-*H ^ [Fab]', [Fab] '2, scFv ^ -fKE*fl , £ ^H^i ^^fl tiJ l^ °1 

-f-<H*l S-^-S^-Ei *i^£)^r *4^r *}^r 

[^t 1 * 33] 

^132%H1 5U°H, 
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IS. 1] 




i i ia ijni.t.u.n.r^-ipiiiiBiniia 



[S 2] 

hGH hGH-PEG IgG hGH-PEG-IgG 
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[£ 3] 

IF N IFH-PEG Is G IFN -PEG -IgG 



USL 




[SL 4] 

[ DTT 01 3 el ] [ OTT H 21 1 
hGH-PEG-lgG IgG hGH-PEG-IgG IgG 

mm : 
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[5. 7] 













V 1 










— EPO 

EPO-PEG-IgG 


< ) 



t— 1 r 1 1 1 1 1 

0 50 1 00 1 50 200 250 300 350 

*| Zk (hr) 
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[5. 8] 




t 1 1 ' 1 r- 

2 4 6 D 10 



[,£ 9] 



20 




, 1~ 1 r 

0 2 4 6 8 
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